A novel ovoid, phototrophic, purple non-sulfur bacterium was isolated in pure culture from a sample of sediment from an industrially polluted pond (Noor Mohammad Kunta) in Hyderabad, India. Strain JA234
T
. Phylogenetic analysis on the basis of 16S rRNA gene sequences showed that strain JA234
T is most closely related to Rhodobacter azotoformans (97.3 % sequence similarity) and clusters with other species of the genus Rhodobacter of the family Rhodobacteraceae. However, DNA-DNA hybridization with Rba. azotoformans JCM 9340 T showed a relatedness of only 31.3 % with respect to strain JA234 T . On the basis of 16S rRNA gene sequence analysis, DNA-DNA hybridization data and morphological and physiological characteristics, strain JA234
T represents a novel species of the genus Rhodobacter, for which the name Rhodobacter ovatus sp. nov. is proposed. The type strain is JA234 T (5JCM 14779 T 5CCUG 55049 T ).
At the time of writing, the genus Rhodobacter comprises seven recognized species: Rhodobacter capsulatus, Rba. sphaeroides, Rba. azotoformans, Rba. blasticus and Rba. veldkampii, and two species that were described recently by our group, Rba. vinaykumarii (Srinivas et al., 2007b) and Rba. changlensis (Anil Kumar et al., 2007) . In this study, a strain was isolated from an industrially polluted pond in Hyderabad, India. According to the data from the 16S rRNA gene sequence analysis, the isolate, designated strain JA234 T , clustered within the genus Rhodobacter. On the basis of phenotypic and molecular analyses, it is proposed that strain JA234
T represents a novel species.
Strain JA234 T was isolated from enrichments of a sample taken from sediment of Noor Mohammad Kunta (commonly known as 'Pink Pond'), an industrially polluted freshwater pond in the Katedan industrial belt of Rajendranagar, Hyderabad, India (GPS position: 17 u 189 N 78 u 259 E), on 22 May 2005. The sample that yielded strain JA234
T had a pH of 7.5, a temperature of 30 u C and a salinity of 0.5 % (w/v). Purification and taxonomic analyses were carried out as described previously (Srinivas et al., 2007a) . The internal membrane structures were viewed with a transmission electron microscope after the cells had been processed as described by Hanada et al. (2002) . For DNA-DNA hybridization, DNA was isolated using a French pressure cell (Thermo Spectronic) and was purified by chromatography on hydroxyapatite as described by Cashion et al. (1977) . DNA-DNA hybridization was carried out as described by De Ley et al. (1970) , with the modifications described by Huß et al. (1983) using a Cary 100 Bio UV/VIS-spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with an in situ temperature probe (Varian).
Cells of strain JA234
T were ovoid, 0.9-1.2 mm wide and 1.0-2.0 mm long, non-motile and multiplied by binary fission (Fig. 1) . Electron micrographs of ultrathin sections of the cells revealed vesicular internal membrane structures (see Supplementary Fig. S1 , available in IJSEM Online). Strain JA234
T was able to grow photo-organoheterotrophically Ammonium chloride, glutamate, glutamine and molecular nitrogen were utilized as nitrogen sources, whereas urea, nitrate and nitrite did not support growth. Magnesium sulfate, elemental sulfur, thiosulfate, thioglycolate and sulfide were utilized as sulfur sources, whereas sulfite and cysteine did not support growth. NaCl was not required for growth of strain JA234 T , but up to 1 % (w/v) NaCl was tolerated. Strain JA234
T grew at pH 6.0-8.0 and 25-35 u C; optimum growth was observed at pH 6.5-7.0 and 30 u C. The strain required biotin and thiamine as growth factors. The colour of phototrophic cultures was yellowish brown. The in vivo absorption spectrum of intact cells in sucrose exhibited maxima at 374, 446, 476, 509, 587, 803 and 851 nm, confirming the presence of bacteriochlorophyll a and carotenoids. The absorption spectrum for pigments extracted with acetone gave maxima at 455 and 488 nm, indicating the presence of the carotenoids, spheroidene and spheroidenone. The DNA G+C content of strain JA234 T was 70.06 mol% (by HPLC). The phylogenetic relationship between strain JA234
T and other purple non-sulfur bacteria was examined by means of 16S rRNA gene sequencing. Sequences were aligned using the program CLUSTAL_X (Thompson et al., 1997) and the alignment was corrected manually. The CLUSTAL_X alignment file was used as the input file for the program SEQBOOT in the PHYLIP package (Felsenstein, 1989) and the output file of SEQBOOT was used as the input file for a maximum-likelihood analysis (in the PHYLIP package; Felsenstein, 1989) with 100 datasets and five times jumbling. A single phylogenetic tree was produced using 100 trees generated during maximum-likelihood analysis with the program CONSENSE. A final dendrogram with evolutionary distances was constructed by taking the alignment .phy file as the infile and the consensus tree as the intree in the maximum-likelihood program of the PHYLIP package. The data showed that the novel isolate branched separately but clustered with type strains of species of the genus Rhodobacter, being distinct from other genera of purple non-sulfur bacteria. The highest sequence similarities for strain JA234
T were found with respect to the type strains of Rba. azotoformans (97.3 %), Rba. sphaeroides (97.0 %), Rba. veldkampii (94.3 %), Rba. blasticus (93.5 %), Rba. capsulatus (94.0 %), Rba. vinaykumarii (93.7 %) and Rba. changlensis (94.5 %) (Fig. 2) . DNA-DNA hybridization with Rba. azotoformans JCM 9340
T revealed a relatedness of only 31.3 % with respect to strain JA234 T . The 16S rRNA gene sequence data and DNA-DNA hybridization results for strain JA234
T were supported by clear phenotypic differences between the strain and recognized Rhodobacter species (Table 1) . On the basis of these data, strain JA234 T represents a novel species of the genus Rhodobacter, for which the name Rhodobacter ovatus sp. nov. is proposed.
Description of Rhodobacter ovatus sp. nov.
Rhodobacter ovatus (o.va9tus. L. masc. adj. ovatus eggshaped, ovate).
Cells are ovoid, 0.9-1.2 mm wide and 1.0-2.0 mm long, non-motile and divide by binary fission. Growth occurs under anaerobic conditions in the light (photo-organoheterotrophy) or under aerobic conditions in the dark (chemo-organoheterotrophy). Performs assimilatory sulfate reduction. Internal photosynthetic membranes are of the vesicular type. The colour of phototrophic cultures is yellowish brown. The in vivo absorption spectrum of intact cells in sucrose exhibits maxima at 374, 446, 476, 509, 587, 803 and 851 nm, confirming the presence of bacteriochlorophyll a and carotenoids. The absorption spectrum for pigments extracted with acetone gives maxima at 455 and 488 nm, indicating the presence of the carotenoids spheroidene and spheroidenone. Optimum growth occurs at 30 u C (range, 25-35 u C) and pH 6.5-7.0 (range, pH 6.0-8.0). Does not require NaCl for growth, but tolerates concentrations up to 1 % (w/v). Photo-organoheterotrophy with a few organic compounds is the preferred mode of growth. Good growth is observed with pyruvate and Hiraishi et al., 1996) ; 3, Rba. sphaeroides (Imhoff, 2005) ; 4, Rba. capsulatus (Imhoff, 2005) ; 5, Rba. blasticus (Imhoff, 2005) ; 6, Rba. veldkampii (Hansen & Imhoff, 1985; Imhoff, 2005) ; 7, Rba. changlensis (Anil Kumar et al., 2007) ; 8, Rba. vinaykumarii (Srinivas et al., 2007b) . For all taxa, organic substrate utilization was tested during photoheterotrophic growth. All taxa utilized pyruvate and succinate, but not benzoate or arginine. Motile species exhibited polar flagella. +, Substrate utilized or present; 2, substrate not utilized or absent; ±, variable results in different strains; (+), weak growth; NR, not reported. Slime production 2
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